Pteridine-N-I-and N -8-nucleosides have in recent years attracted much attention due to their structural relationship to pyrimidine-and purinenucleosides and their interesting fluorescence properties. In order to apply these properties in labeling experiments to oligonucleotides the appropriate monomeric building blocks have to be synthesized to allow the built-up of oligomers by a machine-aided solid-support approach .
In continuation of our efforts in the field of nucleic acid chemistry we extended our investigations to various types of pteridine-2 '-deoxynucleosides and -nucleotides ( 1,2) sucessfully. Especially the isoxanthopterin derivatives turned out to possess most interesting fluorescence properties with high quantum yields and they have, therefore, been selected as favoured candidates for labeling experiments. Since isoxanthopterin itself is too insoluble in most organic solvents direct glycosylation reactions do not work at all. Various protecting group strategies have been tried to overcome the experimental difficulties. Two synthetic pathwys starting from 0 4-benzylisoxanthopterin (1 ) and 2-methylmercapto-pteridine-4,7-dione (2 ), respectively, leading after several steps finally to 8-
The first series of reactions included the conversion of 1 by DMF-acetal into the 2 -dimethylaminomethylene derivative which aftorded \\'ith l-chloro-3 ,5-di -p-chloro-benzoyl-2-deoxyribofuranose in acetonitrile and DBU as base in a highly stereospecific manner the corresponding 0 4 _ benzyl-2-dimethy laminomethylene-8-( 3,5 -di-pchloro benzoy l-~-D-2-deoxyri bofuranosy l ) -isoxanthopterin in 48% yield. Catalytic hydrogenolysis of the benzyl group by Pd/C followed by treatment with cone. ammonia gave 3 in 49% yield.
The second approach worked analogously in the glycosylation step converting 2 into 2-methylthio-8 -( 3,5 -di -p-chlorobenzoyl-~-D-2-deoxyribofuranosyl ) -4,7( 3H,8H)-pteridinedio ne (4) which was protected at 0 4 by the 2-( 4-nitrophenyl)ethyl group in a Mitsunobu reaction. A crucial step was the subsequent oxidation of the methylthio group using dimethyldioxirane as the most effective reagent to form the methylsulfonyl function (5 ).
Its displacement with ammonia worked best in CH 2 Ci 2 and subsequent treatment with ~a C~1 MeOH cleaved off the sugar blocking groups to form Q4-2 -( 4-nitrophenyl l ethd-8-( ~-D-2-deoxyribofuranosyl)-isoxanthopterin ( 6 ) This compound can either be fllrther deprotected to 3 by DBU treatment or can be used as starting material to introduce the dimethm.-ytritd group in ::; ' -position and the 2 -(Yanocthd, ~,~ -diisopropyl phosphoramiditc function in 3 ' -position to obtain the appropriate building block for oligonucleotide synthesis on a solid-support material.
